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Grey Relational Analysis of the Effects of Climate Factors
and Air Qualities on the Rice Growth Monitored by SPOT
Satellite Remote Sensing Normalized Difference Vegetation
Index (NDVI) after Operation of Beitou Garbage
Incinerator

Ming-Huang Hsu"” Wen-Dar Huang® Zhi-Wei Yang"” Jen-Chang Chen®™
Jia-Hau Yang®” Meng-Yuan Huang” Hu-Sen Luhr® Chi-Ming Yang®”

Abstract

This research studied the seasonal change of normalized difference vegetation index (NDVI) of
rice canopy monitored by the SPOT satellite remote sensing imagery between 1999 and 2003, and ap-
plied the grey system theory to analyze the relationship between rice NDVI and five climate factors, in-
cluding monthly cumulative precipitation, monthly mean relative humidity, daily insolation percentage,
monthly mean temperature and daily cumulative irradiance, and seven air quality factors, such as SO,,
05, NO,, NO, NO,, CO and PM,,. The grey relation value and grey order indicated that climate factors
play a more important role in determining rice growth than air quality factors at Guandu Plain. Among
the five climate factors, the sun-related factors (irradiance, temperature and insolation) contribute more
to rice satellite NDVI than the water-related factors (humidity and precipitation). Among the seven air
quality factors, SO, and CO contribute more than those of NO,, NO and NO,. O, and PM,, are the last.
According to the grey system theory, the waste gas and particles released by the Beitou Garbage Incin-
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erator make much less contribution degree than the natural climate factors to the rice growth at Guandu

Plain, even if the effects are still shown.

Keywords: satellite remote sensing, Guandu Plain, climate factors, normalized difference vegetation

index, grey relational analysis, grey order.
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